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(54) MANUFACTURING DEVICE FOR RECESSED AND PROJECTED FILM 

(57)Abstract: 

PURPOSE: To provide a manufacturing device for recessed and 

projected film, which cures resin, applied on a roll intaglio, 

efficiently without providing with any possibility of producing 

distorsion, crack and the like in a formed recessed and 

projected pattern, in a device for forming recessed and 

projected pattern by a method wherein curing resin is applied 

on the surface of a roll intaglio of curing resin and the recessed .. 

and projected patterns are formed by curing the curing resin ^ 

while adhering a substrate film to the roll intaglio through resin. ^ 

CONSTITUTION: In the manufacturing device of a recessed and ' a ^ 

projected film, in which a film substrate 19 is adhered to the 

surface of a roll intaglio by a pressing roll 2 through curing resin 

6 and the curing resin 6 is cured under a condition that 

recesses 4 are filled with the resin 6 as it is, two sets of curing 

device are provided for one set of roll intaglio 3 so that an 

angle, produced by connecting the center O of said roll intaglio 

to line sources SI, S2, or an angle S10S2 becomes smaller 

than 70-110°. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A roll intaglio and the press roll which sticks a film base material to the front face of this roll 
intaglio, In the manufacturing installation of a concavo-convex film which has the coating section which 
consists of a resin feeder which carries out coating of the hardenability resin liquid to the above-mentioned 
roll intaglio, and hardening equipment which is made to harden the hardenability resin liquid by which 
coating was carried out to the roll intaglio, and is made to solidify The manufacturing installation of the 
concavo-convex film characterized by the angle which formed two hardening equipments to one set of a roll 
intaglio, and connected the line source of this hardening equipment and the core of a roll intaglio being 70- 
110 degrees. 



[Translation done.] 



http://www4.ipdl.ncipi.go 6/29/2006 



f JP,07,-032476,A [DETAILED DESCRIPTION] 



Page 1 of 6 



* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacturing installation of a concavo-convex film. 
[0002] 

[Description of the Prior Art] Conventionally, the film which has a concavo-convex front face is used for 
applications, such as industrial materials including optics, such as an ornament member of a makeup film, or 
a lenticular lens. The press roll which sticks a film base material to the front face of a roll intaglio and this 
roll intaglio in manufacturing such a film, While carrying out coating of the hardenability resin liquid to the 
printing plate of a roll intaglio using the concavo-convex formation equipment which consists of a resin 
feeder which supplies hardenability resin liquid to the above-mentioned roll intaglio, and hardening 
equipment which makes the hardenability resin liquid by which coating was carried out to the roll intaglio 
harden Sticking a base material film to a roll intaglio through the hardenability resin liquid by which coating 
was carried out After having irradiated ionizing radiation etc. from hardening equipment, making 
hardenability resin liquid harden and making it solidify, Releasing from mold the hardening resin by which 
size enlargement was pasted up and carried out to a base material film and it from a roll intaglio, and 
forming a concavo-convex pattern Usually, since the concavo-convex pattern of a sharp configuration can 
form with sufficient repeatability certainly as compared with the airline printer used, it is fond (JP,57- 
87318,A, JP,4-314541,A, U.S. Pat. No. 4576850, etc.). 
[0003] 

[Problem(s) to be Solved by the Invention] However, it sets to the concavo-convex formation equipment 
like the above used from the former. Usually, since it is that in which hardening equipment is installed only 
one set to one roll intaglio, The exposure field where ionizing radiation etc. is irradiated by the printing plate 
of a roll intaglio becomes the narrow range, and becomes half [ of all printing plates ] at the maximum 
(however, as shown in drawing 3 (c)). a central angle [ as opposed to / install in the location which can 
consider that hardening equipment 7 is infinite distance to the roll intaglio 3, or irradiate the ionizing 
radiation R of the parallel flux of light of an area large enough etc., and / the arc ATB on the periphery of 
the roll intaglio 3 ] ~ the case where it is made for alpha to become 1 80 degrees. 

[0004] If it is fully going to stiffen the hardenability resin liquid by which coating was carried out to the roll 
intaglio under such a situation Since an illuminance [W/m2] becomes large and a total radiation line 
exposure consistency [J/m2] is supplied for a short time, as a result of the total energy of radiation 
irradiation concentrating on the exposure field of a narrow area, The stress which resin hardens quickly and 
produces with resin hardening does not fully ease, but the inclination which distortion and a crack produce is 
in the formed concavo-convex pattern. Moreover, since resin is put to the elevated temperature beyond the 
need and produces heat deterioration in order that emission of the heat ray mixed from a line source and the 
energy converted into heat in part from ionizing radiation in resin may not catch up, good resin hardening 
and formation of a good concavo-convex pattern will be difficult. 

[0005] This invention is made in order to solve the problem like the above, it stiffens efficiently the resin by 
which it was possible to have formed a sharp and detailed concavo-convex pattern in a film base material 
easily and certainly, and coating was moreover carried out to the roll intaglio, and aims at offering the 
manufacturing installation of the concavo-convex film which does not have a possibility that distortion, a 
crack, etc. may arise in the formed concavo-convex pattern. 
[0006] 

[Means for Solving the Problem] The press roll on which the manufacturing installation of this invention 
irregularity film sticks a film base material to the front face of a roll intaglio and this roll intaglio, In the 
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manufacturing installation of a concavo-convex film which has the coating section which consists of a resin 
feeder which carries out coating of the hardenability resin liquid to the above-mentioned roll intaglio, and 
hardening equipment which is made to harden the hardenability resin liquid by which coating was carried 
out to the roll intaglio, and is made to solidify It is characterized by the angle (**S1 OS2) which formed two 
hardening equipments to one set of a roll intaglio, and connected the line source (SI and S2) of this 
hardening equipment and the core (O) of a roll intaglio being 70-1 10 degrees. 
[0007] 

[Example] Hereafter, this invention is explained to a detail based on a drawing. In addition, drawing 1 is the 
schematic diagram showing an example of the manufacturing installation 1 of this invention irregularity 
film, and drawing 2 is the schematic diagram showing other examples of this invention equipment 1 . 
[0008] The manufacturing installation 1 of this invention irregularity film consists of the feed **** roll 14 
which supplies the film base material 19 so that it may illustrate, the feeding side delivery roll 15, the 
compensator roll 16, the coating section 10, a delivery side delivery roll 17, and a delivery **** roll 18. The 
above-mentioned coating section 10 consists of the hardening equipment 7 and the exfoliation roll 9 for 
stiffening the liquefied hardenability resin 6 by which coating was carried out to the resin feeder 5 for 
carrying out coating of the press roll 2 which presses the film base material 19, the roll intaglio 3 with which 
the crevice 4 was engraved, and the hardenability resin 6 (un-hardening at this time being liquefied) to the 
roll intaglio 3, and the roll intaglio 4, and making it solidify. 

[0009] In the coating section 10 in this invention equipment 1, the film base material 19 is pressed with the 
press roll 2, and it is stuck to this film base material 19 by the printing plate of the roll intaglio 3 in the 
location between the press roll 2 and the exfoliation roll 9 through the hardenability resin liquid 6 in which 
coating was carried out by the resin feeder 5. The roll intaglio 3 with and the driving gear (not shown) 
driven with a motor etc. The rotation drive is carried out so that the feed rate of the film base material 19 
and the peripheral velocity of the roll intaglio 3 may align. The hardenability resin 6 with which the crevice 
4 of a roll intaglio was filled up between the film base materials 19 to which it was stuck by the roll intaglio 

3 and this roll intaglio 3 You make it harden with hardening equipment 7 in the condition as it is, it 
solidifies, and the film base material 19 is pasted, after that, with the exfoliation roll 9, the film base material 
19 exfoliates from the roll intaglio 3, and the concavo-convex pattern 20 is formed on this film base material 
19. 

[0010] In addition, although the above-mentioned press roll 2 just presses the film base material 19 to the 
printing plate of the roll intaglio 3, it is usually magnitude with a diameter of about 50-300mm, and can 
form in the perimeter of a metal axis using what covered the quality of the materials, such as silicone rubber 
and natural rubber. Moreover, although the press roll 2 and the exfoliation roll 9 can be freely rotated in 
order to send the film base material 1 9, they are good also as a configuration which you may be constituted 
so that these may take with the roll intaglio 3 and it may turn, or is driven with a driving gear like the roll 
intaglio 3. In order to keep good [ precision ] minimum thickness del tat of the hardenability resin hardened 
material 20 formed of the crevice 4 of the roll intaglio 3 to constant value like an optic as shown in drawing 

4 mentioned especially later As for the pressurization of the press roll 2, it is desirable not to control thrust 
uniformly using an oil hydraulic cylinder etc., but to fix the press roll 2 to a position with a screw etc., and 
to control uniformly the coating gap between this press roll 2 and the roll intaglio 3. 

[001 1] In this invention equipment 1, although the hardening equipment 7 for making the liquefied 
hardenability resin 6 by which coating was carried out to the printing plate of the roll intaglio 3 harden can 
be suitably chosen according to the class of hardenability resin 6, it can mention the equipment which 
irradiates the radiation which has bridge formation and the energy quantum which can carry out a 
polymerization for hardenability resin among an electromagnetic wave or a charged-particle line. Some 
which can be industrially used as such a radiation have infrared radiation, a visible ray, ultraviolet rays, or 
an electron ray, in addition can also use electromagnetic waves, such as microwave and an X-ray. And 
sources of ultraviolet rays, such as high-pressure mercury- vapor lamps, such as extra-high voltage mercury, 
a low pressure mercury lamp, a carbon arc, a black light lamp, and a metal halide lamp, are specifically as 
hardening equipment 7 which irradiates such a radiation mentioned, and when ultraviolet-rays line 
hardenability resin is used for resin 6, in the case of electron ray hardenability resin, various electron ray 
accelerators, such as a cock loft WARUTON mold, a BANDE graph mold, a resonance transformer mold, 
an insulating core transformer mold or a linear model, the Dynamitron mold, and a RF mold, etc. are 
mentioned. Moreover, when thermosetting resin is used, sources of infrared radiation, dielectric heating 
equipments using the Joule's heat, etc. by energization of a nichrome wire etc., such as an infrared heater, a 
GaP system, a GaAlAs system, and an InGaAsP system, can be mentioned. [, such as light emitting diode, ] 
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In addition, eight in drawing is a reflecting mirror for irradiating efficiently the radiation emitted from a line 
source at the roll intaglio 3. 

[0012] the hardening equipment 7 like the above forms two this invention equipments 1 to one set of a roll 
intaglio — having --****« the line source SI of these two sets of hardening equipments and S2 Angle **S1 
OS2 which connected the core O of a roll intaglio the include-angle range which is 70-1 10 degrees — it is 
preferably set as the include angle of 90 degrees. [ and ] furthermore, in desiring to make the exposure line 
illuminance [W/m2] in the exposure field on the periphery of the roll intaglio 3 into homogeneity in forming 
a concavo-convex film using this invention equipment 1 Exposure field Al Tl Bl according to hardening 
equipment 7 as while shows drawing 3 (a) Exposure field A2 T2 B-2 by the hardening equipment 7 of 
another side It can be made to overlap in part (field D). Moreover, line source SI Make the internal stress 
accompanying resin hardening at the time of making hardenability resin harden by the exposure of the 
beginning from the hardening equipment 7 which it has once ease, or Or line source S2 after making 
generation of heat by the hardening reaction of resin once cool When the remaining exposure from another 
hardening equipment 7 which it has is performed etc., When it is better to prepare a non-irradiating field 
between the exposure fields by two sets of hardening equipments, the exposure field by each hardening 
equipment can be prevented from lapping. 

[0013] Furthermore, the radiation Rl irradiated by the maximum angle of divergence theta from hardening 
equipment 7 in order to use the dosage of the irradiated radiation effectively without futility and R2 What is 
necessary is to make it become the tangent of the periphery of the roll intaglio 3, or just to make hardening 
equipment 7 approach the roll intaglio 3 further, as shown in drawing 3 (a). However, since the exposure of 
a radiation becomes large too much, the distortion and the crack of a concavo-convex pattern by the flash set 
of resin will arise, or resin will elevated-temperature-ize beyond the need by generation of heat by the 
conversion to heat energy from the heat ray mixed from hardening equipment 7 unescapable, or the 
radiation in the inside of resin and problems, such as heat deterioration, will arise if hardening equipment 7 
is made to approach the roll intaglio 3 too much, to maintain at a moderate distance is required. 
[0014] One roll intaglio is received in this invention. Two sets of hardening equipments The core O of a roll 
intaglio, and the line source SI of each hardening equipment, S2 Connected angle **S1 OS2 It is important 
to have prepared 70-1 10 degrees so that it might become 90 degrees preferably. This sake, Compared with 
the case where hardening equipment is formed only one set like equipment before, a twice as many large 
field as this can be made into an exposure field. A radiation can be irradiated to field Al Tl T2 B-2 
(becoming [ the central angle over arc Al Tl T2 B-2 on the periphery of the roll intaglio 3 / 250-290 
degrees ] field) which occupies 250 / 360 - 290/360 of all printing plates at the maximum (however). [ of the 
roll intaglio 3 ] When it installed in the location which can consider that hardening equipment 7 is infinite 
distance to the roll intaglio 3 or the radiation of the parallel flux of light of an area large enough is irradiated. 
For example, the core O of a roll intaglio, the line source SI of hardening equipment, and S2 Connected 
angle **S1 OS2 It becomes 90 degrees. And the radiation Rl irradiated by the 60-degree maximum angle of 
divergence theta from each hardening equipments 7 and 7, R2 It is made to become the tangent of the 
periphery of the roll intaglio 3. Further A line source SI, S2 from — arc A2 Bl on the periphery of the roll 
intaglio 3 in the field D to which an exposure field overlaps If two sets of hardening equipments are 
prepared so that receiving ****** ma y become 30 degrees Although a radiation can be irradiated to field Al 
Tl T2 B-2 (becoming [ the central angle over arc Al Tl T2 B-2 on the periphery of the roll intaglio 3/210 
degrees ] field) which occupies 210/360 of all the printing plates of the roll intaglio 3 on the other hand, 
when it is made for the radiation R irradiated by the 60-degree maximum angle of divergence theta to turn 
into a tangent of the periphery of the roll intaglio 3 from one set of hardening equipment 7 as shown in 
drawing 3 (b) A radiation will not be irradiated by the field ATB (the central angle over the arc ATB on the 
periphery of the roll intaglio 3 field where alpha becomes 120 degrees) which occupies 120/360 of all the 
printing plates of the roll intaglio 3, but the exposure line illuminance [W/m2] in the field ATB will become 
uneven. 

[0015] Of course, a line source SI, S2, S3, SN-1, respectively SN Angle **S1 OS2 which comes to tie 
[ the core of the line source of two ******, and a roll intaglio ] the hardening equipment of N (>=3) radical 
which it has, **S2 OS3, **SN-1 OSN In accordance with the periphery of a roll intaglio, it can also 
arrange so that it may become 360[/[/] (N-l) ] under **, and it becomes possible to irradiate a radiation to a 
field [ in this case ] larger than 290/360 of all the printing plates of the roll intaglio 3. Usually however, for 
restoration (further, when solvent dilution of the resin is carried out, it is desiccation of a solvent) of the 
permutation of the coating of the resin to the roll intaglio 3, and resin and the air in a crevice 4, and the resin 
to a crevice 4 Moreover, in order to make it a radiation not irradiated by resin before carrying out coating to 
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the roll intaglio 3, it is necessary to make about 1 10 of all printing plates / 360 to 70/360 into a non- 
irradiating field (coating field), moreover, from an exposure required for the cure rate of the usual 
hardenability resin in the hardening equipment put in practical use now, and hardening of this resin, the 
exposure output of a line source, etc., if there are two hardening equipments, it comes out enough and there 
are, and quantity of radiation is also the rotational speed of a roll intaglio further — extent adjustment can be 
carried out. Therefore, hardening equipment is used two sets like this invention, and it is **S1 OS2. It is 
optimal that considering as 70-1 10 degrees is appropriate, and it considers as 90 degrees also in such 
include-angle range especially. 

[0016] Therefore, according to this invention, the large exposure field which occupies 360 - 270/360 among 
[ 250 / a maximum of] all the printing plates of the roll intaglio 3 needed practically is obtained using two 
sets of necessary minimum hardening equipments. And since the amount consistency of radiation irradiation 
required for hardening of hardenability resin [J/m2] can be irradiated over sufficiently long time amount, 
without making late the feed rate (namely, working speed) of the film base material 19, distortion, the crack, 
or heat deterioration of the concavo-convex pattern accompanying the flash set of resin can be suppressed, 
and good resin hardening and formation of a good concavo-convex pattern can be performed, each line 
source SI and S2 accommodation of the distance of an angle of divergence theta, and/or the line source and 
the roll intaglio 3 — the whole of an exposure field — leading — abbreviation ~ a uniform exposure can be 
carried out, or the exposure of a radiation can be divided into two steps, a non-irradiating field can also be 
prepared between the 1 st step and the 2nd step, and choosing suitably if needed is possible. [ moreover, ] 
Furthermore, since the field where a radiation is not irradiated directly exists in the field (field of 1 10-70 
degrees of central angles) of 1 10 / 360 - 70/360 of all the printing plates of the roll intaglio 3, there is also no 
possibility that un-arranging [ of hardening before supplying supply resin to a roll intaglio ] may arise. 
[0017] On the other hand, the roll intaglio 3 in this invention equipment 1 mentioned above should just form 
the crevice 4 predetermined by approaches, such as electronic sculpture, etching, mill push, and 
electrocasting. Synthetic resin, such as ceramics, such as metals, such as copper with which the quality of 
the material of this roll intaglio 3 plated chromium on the front face, and iron, glass, and a quartz, an acrylic, 
and silicon resin, etc. is used. Moreover, the roll intaglio 3 can be used as hollow or a double wall for [ for 
heat damage prevention of the resin 6 at the time of making hardenability resin 6 harden and the film base 
material 1 9 ] the viscosity control of resin 6, and temperature control of the printing plate of the roll intaglio 

3 can be carried out by supplying heating media, such as cooling media, such as cold water and cold, or 
warm water, and heat, to the interior. In addition, although especially the magnitude of the roll intaglio 3 is 
not limited, it is usually formed in the diameter of 150-1000mm, and about 300-2000mm of breadth, and can 
be suitably determined from the operability of a device, the processing suitability of a crevice 4, etc. 
[0018] Moreover, although the magnitude of the crevice 4 engraved on the roll intaglio 3, a configuration, 
especially a pattern, etc. are not limited, it is necessary to avoid a breadth configuration inside so that the 
configuration of this crevice 4 can unmold the hardened resin. And the magnitude of a crevice 4 is usually 
formed in about 0.1-5000 micrometers, and its about 10-300 micrometers are desirable. Moreover, the depth 
of a crevice 4 has desirable about 0.1-1000 micrometers. Furthermore, that to which the pattern of a crevice 

4 carried out templating of the shape of toothing of the natural product of for example, various grain plates, 
a slate, a textile, leather, etc., a literal notation, 10,000 lines, various kinds of abstract patterns, a geometric 
figure, the interference fringe of a hologram, an optical element configuration, various lusterless front faces, 
the specular gloss, etc. are used. 

[0019] That from which the group of the irregularity which forms an parallel straight line and an parallel 
curve as the 10,000 above-mentioned line, for example thru/or a slot, and the closed boundary line 
surrounding it are shared with, and the direction of the parallel straight line of a****** pattern or a straight- 
line group differs is mentioned. Moreover, triangle pole prism as the irregularity 20 formed shows to 
drawing 4 (A) as an optical element configuration is set to pillar-shaped unit lens 20a. The ellipse of the 
linear array (linear array) which carried out a large number proximal and which was put in order so that the 
ridgeline might become parallel mutually, and a convex lens mold as shown in drawing 4 (B) () Or a circle 
column lenticular lens, a concave lens mold ellipse as shown in drawing 4 (C) () Or pillar-shaped unit lens 
20of others as shown in circle column lenticular lens and drawing 4 (D) a A semi-sphere as shown in the 
two-dimensional array of a square drill as shown in the linearity lens group which carried out a large number 
proximal and which was made to arrange so that the direction of a ridgeline may become parallel mutually, 
or drawing 4 (E), and drawing 4 (F) () Or what serves as **** configurations, such as a lens group (eye lens 
of a fly) which proximal [ of the letter unit lens of projection 20a, such as a two-dimensional array of an 
ellipsoid lens, other pyramids, and a truncated pyramid, ] was carried out [ group ] two-dimensional, and 
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made it arrange, is mentioned. These things are used for the film lens for optical diffusion (or condensing) of 
the projection screen of projection mold television, and the tooth-back light source of a liquid crystal display 
(LCD), a retroreflection sheet, a stereograph, etc. 

[0020] Furthermore, the resin feeder 5 of this invention equipment 1 is installed in the location (location 
before the film base material 19 does not touch the roll intaglio 3 and the film base material 19 sticks to the 
roll intaglio 3) which can fill up the interior of the crevice 4 of the roll intaglio 3 with hardening mold resin 
6 at least. 

[0021] Although the resin feeder 5 may be installed above a roll intaglio or you may install caudad, in 
installing the resin feeder 5 up to the roll intaglio 3 and supplying resin 6 from a top In adopting 
regurgitation equipment using the T-die mold nozzle as a resin feeder 5 etc. as shown in drawing 1 , 
installing the resin feeder 5 caudad to the roll intaglio 3 conversely and supplying resin 6 from the bottom It 
is desirable to adopt roll coat equipment using the applicator roll 1 1 as a resin feeder 5 etc., as shown in 
drawing 2 . In addition, when the regurgitation of the resin is carried out to the shape of a curtain by width 
of face fixed in the direction (cross direction) which intersects perpendicularly with the hand of cut of the 
roll intaglio 3 and the regurgitation equipment using such a T-die mold nozzle etc. is adopted as the resin 
feeder 5, in order to ease fluctuation of the flow rate of the resin supplied, a pressure, etc., as for a T-die 
mold nozzle, it is desirable to form a vacant room 13 on the way. Moreover, when the roll coat equipment 
using an applicator roll 1 1 etc. is adopted, in order to make exact the amount of supply of the resin by the 
applicator roll 1 1 , it is desirable to make the measuring roll 1 2 counter with a fixed gap to an applicator roll 
1 1 , and to make it the resin of a constant rate remain on an applicator roll 1 1 by the shear between an 
applicator roll 1 1 and the measuring roll 12. moreover, the above — even if it is the case where the feeder of 
which class is adopted, especially when making only the crevice 4 of the roll intaglio 3 fill up with resin, 
although not illustrated, the resin which remains to heights with the doctor blade etc. can be removed. 
[0022] Thus, if an applicator roll 1 1 is used when supplying hardenability resin 6 from under the roll 
intaglio 3 Since the air which resists gravity, is stuffed into a crevice 4, goes up to the bottom of a crevice 4, 
and stagnates in a crevice 4 can be compulsorily eliminated while the supplied resin can apply a shear and a 
pressure by this applicator roll 1 1 The air and resin in a crevice 4 are completely permuted by the crevice 4, 
without air remaining, and there is an advantage of filling up with resin faithfully according to the 
configuration of a crevice 4. On the other hand, when supplying hardenability resin 6 from on the roll 
intaglio 3 and a T-die mold nozzle is used, the air in a crevice 4 goes up the inside of the supplied resin 
automatically because of the specific gravity difference of resin and air, it escapes in atmospheric air, and 
there is an advantage of filling up with the resin which the permutation of air and resin was performed good 
and supplied completely in a crevice 4. Moreover, since the resin supplied by only the self-weight of the 
moderate discharge pressure from a nozzle and resin in this case permeates a crevice 4 and the upper part of 
the supplied resin is not closed by the roller etc., the air in the crevice 4 which was permuted by resin and 
has gone up can be freely missed in atmospheric air. It is better to use a T-die mold nozzle also from such a 
point, not using applicator roll 1 1 grade, in case resin is supplied from on the roll intaglio 3. 
[0023] if the class of resin feeder 5 is properly used according to the physical relationship of the upper and 
lower sides to the roll intaglio 3 as described above - the upper and lower sides, whichever it installs the 
resin feeder 5 in a location Since hardenability resin 6 can be made to be able to permute by the air in the 
crevice 4 of the roll intaglio 3 completely, a crevice 4 can be filled up with this resin 6, air bubbles are not 
mixed in the formed concavo-convex pattern and faithful reappearance of a crevice configuration is attained, 
it is desirable. 

[0024] Furthermore, although not illustrated especially to this invention equipment 1, after coating of the 
resin 6 is carried out to the roll intaglio 3 by the resin feeder 5, solvent dryers, such as an air heater and an 
infrared heater, can also be formed in the location which can volatilize the solvent of resin 6. Since the resin 
of a solvent mold can be used by forming this dryer, accommodation of breadth coating nature also becomes 
[ the width of face of selection of the resin to be used ] easy. In addition, the dryer is unnecessary when 
using the hardenability resin of a non-solvent mold. 

[0025] Moreover, as a film base material 19 used with this invention equipment 1, metallic foils, such as 
plastic film which consists of acrylic resin, such as polyamides, such as polyester, such as polyethylene 
terephthalate, and nylon, and a polymethyl methacrylate, a polyvinyl chloride, a polycarbonate, polystyrene, 
polyacrylate, fluororesin, polypropylene, a cellulose triacetate, cellophane, etc. or copper, iron, and 
aluminum, are mentioned, and even if it uses these independently, you may use it as a base material which 
carried out the laminating suitably. Furthermore, the film base material 1 8 may be what carried out the 
laminating of other layers, such as a printing layer, and constituted them, corresponding to an application. In 
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this case, it is necessary to select the ingredient of a printing layer so that the attainment to the resin 6 of a 
radiation may not be checked. In addition, although the thickness of a base material 19 can be suitably 
chosen according to an application, generally 10-200 micrometers is 25-50 micrometers preferably. 
[0026] Moreover, as hardenability resin 6, well-known ionizing-radiation hardenability resin and 
thermosetting resin can be used. It is desirable to use the resin of the viaduct consistency mold of the 
monomer which uses as a principal component the polyfunctional monomer which can use ultraviolet rays 
or electron ray hardenability resin, for example, has polymerization nature unsaturated bonds, such as an 
acryloyl radical and a meta-acryloyl radical, as ionizing-radiation hardenability resin in molecules, such as 
acrylate, such as urethane acrylate, epoxy acrylate, and silicon acrylate, a siloxane, and unsaturated 
polyester, or a prepolymer. In order to stiffen such hardenability resin, when irradiating ultraviolet rays, n 
butylamine, triethylamine, tri-n-butyl phosphine, etc. can be mixed and used as a photopolymerization 
initiator as acetophenones, benzophenones, MIHIRA benzoyl benzoate, alpha-amino KISHIMU ester, 
tetramethylthiuram monosulfide, thioxan tons, and a photopolymerization accelerator (sensitizer). As 
thermosetting resin, phenol resin, a urea-resin, diallyl phthalate resin, melamine resin, guanamine resin, 
unsaturated polyester system resin, polyurethane system resin, an epoxy resin, an amino alkyd resin, 
melamine-urea copolycondensation resin, silicone, polysiloxane resin, etc. can be used. 
[0027] Next, how to manufacture a concavo-convex film using this invention equipment 1 is explained. 
[0028] In order to manufacture the concavo-convex film with which irregularity was formed in the front 
face using this invention equipment 1 First, while carrying out coating to the printing plate of the roll 
intaglio 3 of the coating section 10 using the resin feeder 5 so that a crevice 4 may be filled up with 
hardenability resin liquid 6 at least The film base material 19 supplied from the feed **** roll 14 is stuck to 
roll intaglio 3a by press roll 2a through the resin 6 by which coating was carried out. In order to control the 
fluidity of resin to some extent, when the resin of a solvent mold is used at this time, volatilization removal 
of the solvent is carried out with a dryer. 

[0029] Subsequently, what is necessary is to exfoliate the hardening resin by which size enlargement was 
pasted up and carried out to the base material film 19 and it from the roll intaglio 3, and just to form the 
concavo-convex pattern 20 on a film base material, after irradiating a radiation from the hardening 
equipments 7 and 7 and making hardenability resin 6 harden and solidify, while the film base material 19 is 
in contact with the roll intaglio 3 (stage when it is specifically located between the press roll 2 and the 
exfoliation roll 9). The concavo-convex film which has the irregularity with which the configuration of the 
crevice 4 engraved on the roll intaglio 3 was faithfully reproduced by this is obtained. In addition, the 
concavo-convex film manufactured by this invention equipment 1 can be used for broad applications, such 
as industrial materials including optics, such as surfacing films, such as a cabinet of the interior material of a 
building, furniture, and a weak-electric-current product, an wrapping material, an allocated type film, or a 
lenticular lens. 
[0030] 

[Effect of the Invention] As explained above, the exposure field of a radiation large enough is obtained in 
the range needed on hardenability practical use, without making the travel speed of a film base material late 
by having set the angle which this invention equipment prepared two sets of hardening equipments to one 
set of a roll intaglio, and connected the line source of these two sets of hardening equipments, and the core 
of a roll intaglio as the include-angle range of 70-1 10 degrees. And since the amount consistency of 
radiation irradiation required for hardening of resin liquid can be irradiated over a long time, distortion, the 
crack, or heat deterioration of the concavo-convex pattern accompanying the flash set of resin can be 
suppressed, and good resin hardening and formation of a good concavo-convex pattern can be performed. 
[0031] moreover, accommodation of the angle of divergence of a line source, and/or the distance of a line 
source and a roll intaglio — the whole of an exposure field — leading — abbreviation — a uniform exposure 
can be carried out, or the exposure of a radiation can be divided into two steps, a non-irradiating field can 
also be prepared between the 1st step and the 2nd step, and choosing suitably if needed is possible. 
Furthermore, since a radiation is not directly irradiated by the field which occupies 110/ 360 - 70/360 of all 
printing plates at least, there is no possibility that un-arranging [ of hardening before supplying resin to a roll 
intaglio ] may arise. [ of the roll intaglio 3 ] 
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